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Ex-Alta 2
Following the success of Ex-Alta 1, students on the AlbertaSat team at the University of 
Alberta are designing the Ex-Alta 2 spacecraft as part of the Canadian CubeSat Project 
(CCP). 
Credit: NASA / Nanoracks Credit: Nick Sorensen
Wildfire Science
● Satellite imagery is a primary means 
by which large swaths of spectral data 
pertinent to wildfires can be acquired.
 
● Ex-Alta 2 aims to gather images which 
help scientists make observations 
about wildfires from a nanosatellite 
platform.

















● Iris is a multispectral imager 
scheduled to fly on-board Ex-Alta 2 
capable of taking images in the red, 
blue, near-infrared (VNIR), and 
shortwave-infrared (SWIR) 
wavelengths. 
● Iris occupies 1U of the spacecraft and 
features a modular design to facilitate 
future implementation on other 
missions.
Optical System
Visual Near Infrared (VNIR) system: 
Effective focal length (EFL) 85.0 mm Short-Wave Infrared (SWIR) system: Effective focal length (EFL) 92.8 mm 
Optical System
Lens No. Lens Type Diameter [mm] EFL [mm]
1 49-374* Uncemented 
achromat
30 100
2 LF1141** Negative 
meniscus
25.4 -1000









*    Edmund Optics






SNR* [dB] 21.4 21.0





Visible-Near Infrared (VNIR): 85.0mm EFL
*   Average over all bands
**  Average across FOV
Image of 1951 USAF Test Target taken with the VNIR lightpath at a 
distance of 4.66 meters. Cropped to show target.
Performance Simulations
Short-Wave Infrared (SWIR):  92.8mm EFL
*  Average across FOV
Image of 1951 USAF Test Target taken with the VNIR lightpath at a 











● Tested lens 
configuration first in 
COTS mounts, then 
custom mounts
● Empirical results closely 
match theoretical 




Iris Subsystem Mass (g)
Percent of Mass 
Requirement % 
(1.33 kg) 
Aluminum 6061-T6 structure 687.15 51.67%
Optical elements 59.44 4.47%
Optical mounting structure 91.03 6.84%
Optical mounting hardware 36.25 2.73%
Threaded fasteners 29.92  2.25%
Electra PCB 28.14 2.12%
Total 931.93 70.07%
Full Iris subsystem 
● Adjustment mechanism allows for axial 
adjustments of ±0.5 mm with 13.9 
micrometer resolution using preloaded 
wavespring and threaded retaining ring
● All lenses are mounted in a similar 
fashion 
Lens Mounting
● Fine tune angle adjustable mirror mounts ± 1° using preloaded compression springs at four 
corners
● Viton cord stock behind mirror for vibration absorption  
Mirror Mounting
Image Capture
● Iris gathers images using a 
push-broom linescanning method.
 
● 2048 x 2048 CMOS detector for 
VNIR imaging (top left)
  
● 512 x 1 InGaAs linear array for SWIR 
imaging (top right)
Image Capture
● SWIR detector performs standard 
linescanning.
 
● A custom multi-zone filter spatially 
separates bands on the area-scan 
filter for VNIR; selectable line 
readout allows for gathering of same 
ground area in three bands.
Electronics
● Image sensors, FPGA SoC, DDR3 
SDRAM, and supporting circuitry for 
Iris are implemented on a PCB called 
Electra
 
● Electra also features on-board 




● CAN: Receiving commands 
from OBC
● SPI: Delivering image data to 
OBC
● I2C: In-orbit failure mode 
recovery
● Passive serial: Proprietary 
dedicated programming link 
between OBC and Electra
● JTAG: On-Earth debugging
Firmware
● VHDL supports image readout 
and writing to SDRAM.
● Software interprets commands 
from OBC and can apply 
compression.
 
● Each critical component has a 
dedicated VHDL subsystem. Green = VHDL
Blue = software
Grey = hardware component
Thank You
Thank you to all the donors who 
have supported Ex-Alta 2 and 
the AlbertaSat program.
